nahR, encoding a LysR-type transcriptional regulator, is highly conserved among naphthalene-degrading bacteria isolated from a coal tar waste-contaminated site and in extracted community DNA.
In Pseudomonas putida strain G7, a LysR-type positive transcriptional activator protein encoded by nahR is necessary for activation of two operons involved in naphthalene catabolism [Schell, M. A. & Poser, E. F. (1989). J Bacteriol 171, 837-846]. The role of an nahR homologue, NCIB-nahR, in another naphthalene-metabolizing bacterium, P. putida NCIB 9816-4 was verified. Targeted disruption of NCIB-nahR by homologous recombination resulted in a growth defect in the presence of naphthalene or salicylate as sole carbon and energy source. The nahR homologues and intergenic regions between nahR-like and nahG-like genes from P. putida NCIB 9816-4 and seven bacteria native to a naphthalene-rich coal tar contaminated site were amplified by PCR using degenerate primers. The amplified nahR homologues and the intergenic regions were cloned and sequenced. Alignment of the deduced amino acid sequences from NahR homologues revealed that NahR-like proteins showed only minor variations in all investigated naphthalene-degrading isolates. The intergenic regions, together with known NahR-binding sites showed the consensus NahR-protein-binding sites (5'-ATTCACGCTN(2)TGAT-3'). Surprisingly, amplified intergenic regions from naphthalene-degrading micro-organisms native to this study site were 100% identical to that of the pDTG1 plasmid (an archetypal naphthalene-catabolic plasmid from Pseudomonas putida NCIB 9816-4), but the nahR coding regions were not. DNA representing the uncultured microbial community was extracted from six sediment samples with varying coal tar exposure histories. PCR amplification of nahR from sediment DNA was observed in contaminated samples, but in uncontaminated samples only following laboratory incubation with naphthalene. The sediment-derived PCR products were sequenced and also found to be almost identical to known nahR genes. Thus, the structure and function of nahR-nahG regulatory genes appear to be highly conserved.